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V. NON-OCCURRENCE OF CHRONIC PULMONARY DISEASE IN 

‘ -SMOKERS - : ' 

The morbidity statistics are derived from the analysis of a 

questionnaire on the occurrence of respiratory symptoms or from 

examination of individuals who undergo a simple test of ventilatory function. 

All these surveys . show a high incidence of respiratory symptoms and 

subnormal ventilatory function in smokers as compared with nonsmokers. 

This is one basis for concluding that cigarette smoking is one of the important 

causes of chronic obstructive pulmonary disease, also referred to in the ' :■ 

preceding section as the pulmonary emphysema-chronic bronchitis complex. ' ? 

It should be emphasized that the prevalence of respiratory symptoms 

among smokers ranges from 10 to 40% in various surveys, and that 60 to 90% of 

smokers do not complain of coughing, expectoration or shortness of breath. 

• f'V 

Those that do complain do not necessarily suffer from chronic bronchitis 
or pulmonary emphysema because these symptoms are also characteristic of.’ 


other chronic pulmonary diseases, such as bronchial asthma, pulmonary 
tuberculosis and other specific forms of infection of the lung. In the 






absence of such diseases, the symptoms may originate from exposure to '• 
industrial hazards. Inhalation of dust particles and of pollutants has been 


ignored in attempts to relate cigarette -smoking to respiratory symptoms. 


© 
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The following bibliographic lists are appended containing articles relating 
to morbidity studies and industrial hazards in general: . :? ' • 'V-S •' 

.v-... .. 


No. 11. Morbidity studies. 


No. 12. Industrial hazards. 
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SSFC'V-/LT SPECIFIC FORMS OF PULMONARY DISEASE , 
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‘ • '.'??; Pulmonary emphysema and chronic bronchitis as separate 
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diseases are discussed in Sections II and III respectively. The other 
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forms of chronic pulmonary disease which have been investigated in smokers 
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are discussed in this section. The monograph by Mork (1962), dealing with 
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a comparative study of respiratory disease in England, Wales and Norway, ’ >;? 

•' - - ' .. ' ' y'/yyy:7 V ■' 

s-rminarizes the literature on the role of smoking in causing chronic pulmonary 
disease. .'. i; y-'Y/..;/ 

..... 1. Pulmonary tuberculosis. In England, mortality from pulmonary 

tuberculosis in middle and later life is higher for males than for females. 

Lowe (1956) noted a higher proportion of smokers among tuberculous 

patients than among nontuberculous controls and concluded that smoking is 

a r. important cause of the breakdown of healed or quiescent respiratory . ; 

tuberculosis in adults. Confirmation of the association has been reported 

by Edwards (1957) in England, by Shah et al. (1959 ) and Viswanathan et_aL_ 

(1965) in India, by Nakajima( 1966) in Japan, by Lawther (I 966 ) in the : 

I Netherlands, by Adelstein and Rimington (1967) in England, and by Sussmann • 

(2967) in Germany. Snider et al. (1971) reviewed 4, 092 patients discharged 

from a tuberculosis sanitarium in Chicago and found no correlation between 

c £garette smoking and chronic airway obstruction. There is a high incidence J 

< 

oT emphysema in tuberculous patients but a cause and effect relationship ( 

• < 

La-s not been established (Lancaster and Tomashefski, 1963; Katz and ^ 

^ • ; ■ . : . : ; C 

K'anofsky, 1964; Geiser and Steinmann, 1969). ( 
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.’v- ; 2. Pulmonary fibrosis. This rare disease has been examined 

for its occurrence among smokers and nonsmokers. Cullen et al, (1965) 
reported two nonsmokers in a group of 12 patients from New York. Weiss 


x $ ^ ' (1967, 1969 ) listed six nonsmokers in a group of 31 patients from 1 ?•’. 
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Pennsylvania. Among 100 asbestos textile workers in Pennsylvania six 
nonsmokers were included among the 35 patients diagnosed as having ^ y/ 
pulmonary fibrosis (Weiss, 1971}:. A high incidence of smokers has been 
reported among patients with pulmonary fibrosis in Guyana (Miller et al., 


1968; 1971) and Rumania (Lupu et al., 1966)1 




3. Bronchial asthma and allergy to tobacco. A few asthmatic 


patients have been reported in the literature who are allergic to tobacco 

* : . Or ■' • \ V -V-Vt&vS./* : r-. ■ 

(Jimenez -Diaz and Cuenca, 1935; Rosen, 1946; Rosen and Levy, 1950; ' 

Segal and Dulfano, 1965; Blue, 1970). Skin tests against tobacco extract arc 
usually positive in smokers regardless of whether asthma is present or 
absent (Pavlik and Cermakova, 1964). The presence of anti-tobacco 
precipitins has been reported in over half of those who smoke (Aiache et al ., 
1972). The significance of these observations has not been elucidated. 

The coexistence of bronchial asthma and pulmonary emphysema has been 
demonstrated but this does not imply that the former is a cause of the latter 
(Lowelli, 1959; Winkenwerder et all, 1962; Rowe and Rowe, 1965; Horowitz, 

I 969 ; Preiser etal., 19 69 ). * 

4. Other diseases. Spontaneous pneumothorax occurs in smokers. 
Legrand et al. (1971) postulated that smoking is the cause of the disease, where 

jrj*. 

Zivy (1970), Zivy and Fournier (1970) and Berard and Emonot (1972) discount 
It. l n a survey of 185 patients with pulmonary chickenpox in Australia, ■■■' 
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smoking was a highly significant associated factor (Knyvett, 1967). 
There is a high incidence of peptic ulcer (about 25%) in patients with 
pulmonary emphysema. Although a majority of these patients are 
smokers, it is not possible to state that smoking is the cause of these 
juicers (Lowell et al., 1956; Kroeker and Leon, 1962). Other factors, 
such as vagotonia, hypercapnia, hypoxia and genetic factors should 
be considered. 
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V-B< MORBIDITY STATISTICS IN THE UNITED STATES 
of respiratory symptoms among cigarette 


*: r^- smokers has been investigated in several' states. Some of the surveys 
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consider the additional role of industrial hazards and of air pollution 

• .v '.;;-:.4.*-,' •' • . . -. 

#£/ v \ ^ in the causation of symptoms which suggest the presence of chronic 
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V/. . '"S'-. pulmonary disease. ’* ’ 
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1. New Hampshire. In 196L, a study of prevalence of respiratory 
disease among 1, 261 residents of Berlin, New Hampshire, was carried out 
- (Ferris and Anderson, 1965; Anderson and Ferris, 1962; Anderson et al. , 
1963). It was observed that in cigarette smokers, chronic respiratory 

'^•disease was substantially more prevalent than in nonsmokers of similar 

-’V' ■ ' •" ’’ '"• ■ ‘ r - • ' 

age and sex* A repeat study of the group in 1967 showed a lower prevalence 

. . of such disease than in 1961. The Levels of air pollution were less in the 

' second study than in the first, and it was suggested that this fall accounted 
for the decrease in prevalence of the disease and improvement in lung 
function (Ferris et al . , 1971). Eckardt (1972) and Ferris et al . , (1973) have 
exchanged correspondence with each other on the results that pulmonary 
function is better in males smoking 45 cigarettes /day than in those who 
smoke 1 to 4 cigarettes. 

The above studies emphasize the shortcomings of morbidity 

statistics which attempt to correlate cigarette smoking with incidence of 

respiratory disease. If cigarette smoking is indeed an important cause 

of lung disease, continued smoking from 1961 to 1967 would have increased 

its incidence, but this did not occur. The effects of the reduction in air 

pollution appear to show that atmospheric impurity is a more important 
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cause of lung disease than cigarette smoking. A group of 147 men drawn v : ,'v;: 
from workers in a pulp mill was compared with one of 124 men from a 
paper mill. Although the pulp mill workers were exposed to chlorine 
and sulfur dioxide, there was no significant difference between the two 
groups in regard to respiratory symptoms and ventilatory function. The 
working population of both mills together showed a lower prevalence of 
respiratory disease than did the male population of Berlin, N. H. , • . 'r ' 

suggesting that the working population may not be representative of ; , / 

the general population (Ferris et al„ , 1967). • ‘ • 

2. Massachusetts . A sample of the population of Framingham 
has been examined periodically for symptoms of lung disease., chest 
x-ray and ventilatory function (Revotskie et al . , 1962). The results do t';; ’ : 
not show any correlation between smoking and incidence of symptoms or 
reduction in ventilatory function. The following groups were found to show a : 1 
higher incidence of respiratory symptoms among smokers than nonsmokers: 

5, 000 registrants for military service (Andosca, 1966); 100 college seniors '.y 

• and ‘ 

(Peters and Ferris, 1967);/2, 027 university graduates (Peters and Ferris, 

1967). In the second group there was no statistically significant difference . *>■ 

in vital capacity and forced expiratory volume between smokers and 

nonsmokers. In the third group, the higher incidence of respiratory 

symptoms in addition was accompanied by traumatic and genitourinary vh.-:, 

- ■ * .• ,, ■;■'/, : 

problems. The authors do not attribute the high incidence of trauma and 

genitourinary problems among smokers to cigarette smoking, yet they ; 
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ascribe the respiratory symptoms to it. 

Two groups of workers were surveyed in Massachusetts. 

Ferris et al . (1968) examined movie projectionists and noted no " * V0&ZO-- 

difference in ventilatory function between smokers and nonsmokers. ’ 

3. Connecticut . A group of 424 persons residing in Southern 9.v-V-;- 
Connecticut were questioned for incidence of respiratory symptoms .>$'^>1'' 

than 


(Kelsey et al. , 1968). Smokers were affected more frequently 
nonsmokers. However, a statistically significant association was 
observed between severity of symptoms and; migration from urban 
areas. • The chronic bronchitics with severe symptoms were most 
likely to have left urban areas afflicted with air pollution in recent 
years. 

A retrospective study was made of medical absenteeism' 
among 226 male employees of a manufacturing company from 1956 
through 1964 (Holcomb and Meigs, 1972). There was a significant 
association of high absenteeism with cigarette smoking and a more 
significant association of low absenteeism with cigar or pipe smoking. 
The authors proposed a hypothesis that adoption of the habit of cigar or 
pipe smoking at middle age occurred among men with constitutional and 
absentee behavioral characteristics tending to distinguish them from 
men with a lifelong cigarette smoking habit. The authors suggested 
caution in drawing causal conclusions regarding these associations 
because of considerable overlapping of individual absentee rates 
among groups divided by smoking habits. 
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4. Ne w York . The following groups solicited by a questionnaire 

show a higher incidence of respiratory symptoms among smokers than 
among nonsmokers: 2, 031 insurance policy holders (Short et al . , 1939 ); 
1,250 telephone men over 40 years of age (Holland and Stone, 1965; 
Comstock et al . , 1970); and 12, 604 postal and transit workers (Densen ■■■7,* 
et al , , 1967). In the last-mentioned study, there was a decrease of 

forced expiratory volume with age, particularly among white men . 

, ‘ ■ . 1964, 1967). ' • '' 

more than among nomvhite men (Densen et al. , / , . A similar ' 

racial difference was encountered in a survey of 6, 314 workers for 

pulmonary emphysema (Robins et al. , 1969). 

Two surveys were made of industrial workers. A group of 

55 grain handlers in Western New York State (Kleinfeld et al. , 1968). 
no 

There was/ significant difference in vital capacity between smokers 
and nonsmokers up to 19 years of age but a significant difference in 
vital capacity and forced expiratory volume between these two types 
of subject when 20 years old or more. A group of 1, 744 individuals 
exposed to oil mist showed a higher incidence of respiratory symptoms 
for smokers than for nonsmokers (Ely et al . , 1970). 

5. Pennsylvania. Boucot et al. . (1962) reported that among 
6,137 males over 45 years of age there was a higher incidence of 
chronic cough among smokers than among nonsmokers. A similarity 

'• ' .. J’i j -s '• /S* ' ' ** * 

in cough pattern appeared in cigarette, cigar and pipe smokers 
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suggesting that tobacco smoke in general rather than cigarette smoke 
causes cough. 

The other reports from. Pennsylvania concern coalminers. 


'yv£ : * /;^V:T?:‘ In a group of 801 anthracite coal miners, smoking, aging and duration 
\v:vV:vof exposure to coal dust increased the prevalence of pneumoconiosis 


t : .'" “ ’ H j TV- /;v■' (Tokuhata et al. f 1970): Autopsies performed on a group of 144 

; - ■■ * .V A .o' •-' 




. /Appalachian underground coal workers indicated no significant 

effect of smoking on lung structure in anthracite miners {Naeye et al . , 
1971). Among bituminous coalminers, the smokers had a greater degree 


: /v*' v -/il: f V : of cor pulmonale and more emphysema and bronchiolar goblet cells. 
’* r^c :> : The authors suggested that the effect of smoking among anthracite 


• mine 




miners may be obscured by the severe lesions primarily related to 
v; the pneumoconiosis. Another possibility is that above-ground forms 


• m,. . - :. • 

of air pollution may partially obscure the influence of smoking. In 
%. ' 54 ' the authors 

/ ; . response to a communication from Kibelstis (1972 ),/emphasized that 
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it is not yet possible to quantitate the individual contributions to emphysema 
of mine dust, smoking, other air pollutants, infection and other factors 
of individual susceptibility. 

6. West Virginia . The data collected from 258 bituminous 
miners show a higher incidence of respiratory symptoms among 
smokers than among nonsmokers (Hyatt ct al. , 1964). In another 
survey of 5, 54 0 persons living in five communities, there was a , . • 
higher incidence of respiratory symptoms among smokers than among 
nonsmokers (Higgins et al . , 1968). The mean of forced expiratory 
volume of smokers and that of nonsmokers under 50 years of age 
were not different but these were lower for smokers and nonsmokers 
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over 50 years of age. 

That chronic obstructive disease can still occur among miners 
•who are nonsmokers indicates the importance of exposure to coal dust 
as a causative factor (Rasmussen, 1971; Rasmussen and Nelson, 1971). 

The reduction in the ventilatory function of coal miners who are smokers 
is particularly marked after the end of the working period (Lapp et a I . , '• ']>*% 
1972). The prevalence of respiratory symptoms in a mining community 
is the same both for miners and for nonminers, so that the contamination 
of the air influences the incidence of lung disease (Enterline and Lainhart, 



1967). . 



7. Maryland . Stebbings (1971 a, b, c, d) has reported the 
results of examination of 736 white males, 35 to 64 years old, who '7 

were nonsmokers. Although the investigation did not include smokers, 
several problems relating to statistics became apparent. The prevalence 
of respiratory symptoms or illness as derived from the standard 
questionnaire does not discriminate adequately between upper respiratory 
allergic conditions, lower respiratory symptoms and cardiovascular 
symptoms. The pulmonary function values included^ sizable instrument 
and interviewer data that were statistically significant. Social class 

,/t v; 

can influence respiratory symptoms and pulmonary function. Furthermore, 
the effect of duration of urban residence on pulmonary function vary. ‘Vi"/ 
Most of the shortcomings uncovered by Stebbings were overlooked in 
prevalence studies reported by the United States Public Health Service, 
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8. Southern States , The incidence of respiratory symptoms 

among smokers is higher than among nonsmokers in the following 
groups: 1, 848 military cadets in Georgia (Finklea et al . , 1971), 

and 408 cotton textile workers in North Carolina (Merchant et al. , 
1972) and in Georgia (Bouhuys et al . , 1969). In Tennessee, the 

extent of air pollution has been shown to influence the incidence of 
respiratory symptoms (Zeidberg et al . , 1964). 

9. Michigan . In 1958 a group of 1, 317 men, ranging in age 
from 40 to 65 years, with industrial exposure in the Detroit area, 
were examined (Brinkman and Coates, 1962). Cigarette smoking 
was identified as the most important factor' in the etiology of chronic 
bronchitis diagnosed by the occurrence of expectoration daily for at 




least six months. After a six-year period, the subjects diagnosed as 
chronic bronchitics did not show any adverse effect on health, working 
ability or ventilation even though they continued smoking (Brinkman 
and Block, 1966, 1972). 


© 

.© 
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Additional surveys have appeared relating to the following: © 

• £* 

6,500 residents of Tecumsch (Payne and Kjelsberg, 1964; Higgins and ^ 

' © 

Kjelsberg, 1967); 1,584 Detroit postal employees 40 years of age or ^ 

. - J ■ ..." 

older (Coates et al. , 1965); and 1, 058 iron foundry workers (Clarke, 

1972). A higher incidence of respiratory symptoms among smokers than 
among nonsmokers was reported. 


•,A' 1 v^5'- 
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10. Minnesota . In a group of 450 railroad employees, there 

was a correlation between intensity of smoking and the expiratory 
volumes and incidence of symptoms (Blackburn et al. , 1965), In 
subjects who stopped smoking, the ventilatory function was elevated 
to "supernormal" level. The authors have interpreted this as : - 

strengthening the concept that smokers differ from nonsmokers in :s ,: 

characteristics other than the smoking habit. 

11. Midwestern states . The following surveys have revealed 
a higher incidence of respiratory symptoms among smokers than among 
nonsmokers: 1,887 white males 43 to 58 years old employed in an 
industrial plant in Illinois (Sharp et al, , 1965); 136 white-collar 
workers 35 to 64 years of age in Ohio (Krumholz and Hedrick, 1973); 

557 high school students in Oklahoma.(Addington et al, 1970). 

12. Colorado. In a group of 172 adult men and women over 
40 years of age, ventilatory function in male nonsmokers was significantly 
better than in smokers, but there was no significant difference between 
female nonsmokers and smokers (Bower, 1961). In a prevalence study 
of 633 residents of Glenwood Springs, a strong association was found to 
exist between incidence of chronic bronchitis and cigarette smoking 

. (Mueller et al . , 1971 a, b). The authors reviewed interstudy variations 

geographic areas 

fi, in the prevalence of respiratory disease in various / • > . i - and concluded 
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obstructive pulmonary disease. In a group of 1,500 uranium'miners, 
cigarette smoking did not influence the occurrence of shortness of 



breath or persistent coughing (Archer et al. . 1964). The hazards of 

radiation exposure are more severe than other factors, such as aging, 

altitude and cigarette smoking. • , - 

12. California. The following surveys indicate a higher 

incidence of respiratory symptoms among smokers than among 

nonsmokers: 7,070 industrial workers in Los Angeles County 

(Balchum et al . , 1962); 3,311 longshoremen in San Francisco bay 

.and 

area (Goldsmith et al. , 1962); 630 telephone workers in San Francisco 
and Los Angeles (Deane et al . , 1965). In a group of 38 beryllium 


workers, ventilatory function was measured at 6-month intervals 


for 18 to 24 months. The day-to-day variation in values was greater 
for smokers than for nonsmokers (Dawson, 1966). 
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V-C. MORBIDITY STATISTICS IN GREAT BRITAIN 

Chronic bronchitis is the more common form of chronic ■ ‘ * 

obstructive. pulmonary disease in Great Britain. Fletcher (1963) 

and Reid et al . (1964) noted that there was little difference in the ... 

prevalence of productive cough between the United States (Berlin, ’ : i 

ysurveyed 

•New Hampshire) and all areas of Great Britain. However, the ' 

symptoms of more advanced bronchitis with infection and dyspnea 
were • • ■ •’.. ’ ■ ^ 

7 . more prevalent in British areas than in the United States. 

Holland et al. (1965) arrived at a similar conclusion in comparing 

the prevalence of symptoms of advanced bronchitis in London and i. ; 

three American cities: Westchester (New York), Baltimore and 

Washington. The prevalence rates for respiratory symptoms in \ -;' ; 7' 

British male migrants are no greater than for those in native-born 

Americans, so that the environment is more important than country .’V' r T 

of birth (Reid et al. , 1966). An Anglo-Danish comparison has revealed 

4 • T . 

. 4 • , . ■ • . ' 

a higher incidence of respiratory symptoms in England than in Denmark 
(Ols en and Gilson, 1960). 

1. Influence of air pollution . Most of the early comparisons 
of prevalence rates of respiratory symptoms in Great Bri tain involved ... 

only a single community: 1,300 subjects in London (Oswald et al. , 1953); 

6,245 clerical workers also in London (Oswald et al . , 1955); 631 residents 

... ■. ■■ ■ ■■ A* 

of an agricultural community near Penarth (Higgins et al. , 1956; Higgins, 

•. . ■ •■ ■ ■ ' 

1957); 147 young soldiers at Aldershot (Liebeschuetz, 1959); 2,081 men 

. * 
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over 60 years of age in Birmingham (Edwards et al. , 1959), and 92 
general practitioners (College of General Practitioners, 1961). These 
surveys showed that there is a higher incidence of respiratory symptoms 
among smokers than nonsmokers. 

Subsequent observations have emphasized the importance of 
[air pollution in influencing the prevalence of respiratory symptoms. • 

Higgi-ns and Cochrane (1958) and Higgins (1959) noted a difference in . . 


incidence between a community (Annandale) in Scotland and the Vale of 
Glamorgan in Wales, i. e. , between an urban and a rural community. 
The extent of influence of cigarette smoking was determined by the 
amount of air pollution. 

The urban factor in chronic bronchitis has been studied by 
Holland and Reid (1965), who surveyed 293 drivers and vehicle 
maintenance men in central London and 477 men in three rural areas 
in Southern England. Although personal smoking habits were shown 
to be closely related to the frequency of respiratory disturbance, the 
local levels of air pollution appeared to be the most likely cause of 
the difference in morbidity between urban and rural areas. A study 


of 2,342 families revealed a relationship between the prevalence of 1 

cough and environmental factors. In the fathers who were exposed 

to the hazards both of home and of occupation, smoking and social 

class influenced the prevalence of cough. It was not possible to 

\ incidence of * // 

specify the role of smoking alone in'coughing (Colley and Holland, 
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1967). Other additional surveys illustrate the importance of air pollution' 
and of social class in influencing the incidence of symptoms of chronic 
bronchitis;. Evans et al. (1969) at Derbyshire; Rimington (1969) at 
Cheshire; Howard (1970) at Sheffield; and Milne and Williamson (1972 
a, b) at Edinburgh. A postal survey of 9,975 men and women in the ■ 
London area, made with a questionnaire similar to that used in ■■■ ■' 

American surveys, revealed a difference between rural and urban areas 
in the incidence of respiratory symptoms (Lambert and Reid, 197 0). . ; 

2. Incidence in children and young adults . Approximately 
10, 000 children in secondary and grammar schools completed a 
questionnaire relating to their smoking habits (Holland and Elliot, 

1968);. . " . . The frequency of respiratory symptoms was higher 

among students who smoked more than five cigarettes a day-- about 
30% coughing and 20% expectoration -- as compared with 2% and 5 % 
among those smoking less than one cigarette a day. Holland et al. 

(1969 a, b, c) have summarized the analysis of their results and ; concluded 
that environmental and personal factors are important in the onset of . 
chronic respiratory disease. Colley and Reid (1970) surveyed 10,000 
children from 6 to 10 years old and noted a pronounced social class 
gradient in the frequency of chronic coQgh. The occurrence of 


respiratory symptoms in children is influenced by the smoking 

■ ■ ' - " 

habits of the families (Norman-Taylor and Dickinson, 1972)- 




1005051415 






.r 'A 


page 100 

,' v ' 


3. Industrial hazards. In 1957 the British Medical Research 




Council's Pneumoconiosis Research Unit carried out a survey in 
Staveley, an industrial town (Higgins et al . , 1959). The prevalence 

of respiratory symptoms was higher and ventilatory function was lower 
in miners exminers and men exposed to chemical fumes than in men 

■ . " ' V* v' . • * . -V.-;,.. • • ■ 

who had worked in nondusty jobs. After five and nine years, the v 
follow-up study showed that the annual decline of forced expiratory 


volume was greater in smokers than in nonsmokers or ex-smokers 


O 


(Higgins and Oldham, 1962; Higgins et al . , 1968, 1969). It was 
concluded that smoking is a more important factor in the development 
of respiratory disability than occupation. ' , . 

Other investigators surveying miners have not identified 
smoking as a more important factor than industrial hazards in the 
causation of respiratory symptoms (Ashford et al . , 1961; Caplan 
ct al . , 1966; Ashford et al . , 1970;; Ryder et al. , 1970; Walker et al . , 
1971; Lyons et al. , 1972). 

Among the following industrial workers, smoking contributes 
to the prevalence of respiratory symptoms: alkaline dust workers 
(Chivers, 1959), flax workers (Elwood et al. , 1965), spinners 


(Molyneux and Tombleson, 1970), asbestos workers (Regan et al. , 
yand Warwick 

1971; Muldoon ., 1972) and steel foundrymen (Lowe ct al . , 1970, 


1972; McCallum, 1972). In the last-mentioned type of workmen, the 
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